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(54) REMOTE OPERATION SYSTEM 

(57)Abstract: 

PURPOSE: To provide a remote operation system capable of efficiently performing 
co-operative work between remote places. 

CONSTITUTION: A second operator 1 1 at a remote point A observes the scene of a 
shared working point B including a mobile body 3 on a shared space display part 
16and alsomoves an operating apparatus 12 for the image 18 of the mobile body 3 
with a prescribed operating force as observing a first operator 4 on a second opposite 
person display part 17. Therebya moving body 14 performs profile motion according to 
the motion of the operating apparatus 12. Alsothe first operator 4 at the shared 
working point B performs work as observing the second operator 1 1 on a first 
opposite person display part 6thereforeworkability can be improved. 



CLAIMS 



[Claim(s)] 

[Claim 1]In remote control systems for operating a work object object at said share 
work point between a share work point and a remote place pointand performing 
cooperating workA movement body for operating said work object object installed in 
said share work pointThe 1st imaging means for picturizing a sight of said share work 
point including said work object objectThe 2nd imaging means for picturizing an 



operator's person imageand the 1st displaying means for displaying a picture 
picturized by said 1st imaging means installed in said remote place pointThe 2nd 
displaying means for displaying a picture of other operators other than the point 
among pictures which were installed in a point in which said operator isand were 
picturized by said 2nd imaging meansAn operation unit for operating it to an image of 
said work object object which was installed in said remote place point and which was 
displayed on said 1st displaying meansA movement body control section for imitating 
movement of said operation unit and making it imitate and exercise for said movement 
body based on a motion of said operation unit installed in said remote place pointand 
remote control systems ** constituting. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the remote control systems for 
operating the work object at said share work point between a share work point and a 
remote place pointand performing cooperating work. 
[0002] 

[Description of the Prior Art]In the cooperating work which used a three dimensional 
modela structureetc. as the work object objectit is necessary to work by people's 
actually going to the work point on which the work object object was putand making it 
a front [ object / the / work object ]. There was fault on use that all the members 
(two or more persons) have to meet together in a case so that two or more persons 
might access simultaneously to one work object object especially. 
[0003]In order to solve this conventionallythe system which works by moving the arm 
of a remote robot by operation from a remote place point is considered. Howeverin 
this systemsince the appearance of the operator who is controlling the sight and 
remote robot in cooperating work space could not be seen in two or more remote 
robots' existing in cooperating work space and operating one work object objectthere 
was a problem that the operativity of a remote robot was bad. 
[0004] 

[Problem(s) to be Solved by the Invention]This invention is made in view of the 
above-mentioned problemand is a thing. 

The purpose is to provide the remote control systems which all the members do not 
need to go to the share work point on which the work object object was putand can 
perform cooperating work efficiently between remote places. 

[0005] 

[Means for Solving the Problem]This invention for attaining the above-mentioned 



purpose between a share work point and a remote place pointln remote control 
systems for operating a work object object at said share work pointand performing 
cooperating workA movement body for operating said work object object installed in 
said share work pointThe 1st imaging means for picturizing a sight of said share work 
point including said work object objectThe 2nd imaging means for picturizing an 
operator's person imageand the 1st displaying means for displaying a picture 
picturized by said 1st imaging means installed in said remote place pointThe 2nd 
displaying means for displaying a picture of other operators other than the point 
among pictures which were installed in a point in which said operator isand were 
picturized by said 2nd imaging meansAn operation unit for operating it to an image of 
said work object object which was installed in said remote place point and which was 
displayed on said 1st displaying meanslt was ** constituted with a movement body 
control section for imitating movement of said operation unit and making it imitate and 
exercise for said movement body based on a motion of said operation unit installed in 
said remote place point. 
[0006] 

[Function]In this invention constituted as above-mentionedthe sight of a share work 
point including a work object object is picturized by the 1st imaging meansand the this 
picturized picturelt is displayed on the 1st displaying means installed in the remote 
place pointand on the other handan operator's person image is picturized by the 2nd 
imaging meansand the this picturized picture is displayed by the 2nd displaying means. 
And when he makes his operation unit exercise by a predetermined operating physical 
force while an operator observes the sight of a share work point including a work 
object object by the 1st displaying meansobserving other operators by the 2nd 
displaying meansmovement of this operation unit is imitatedand a movement body 
control section imitates and makes a movement body exercise. Therebya work object 
object is operated with a movement body. 
[0007] 

[Example] Nextthe example of this invention is described with reference to drawings. 
(The 1st example) Drawing 1 is a figure showing the entire configuration of the 1st 
example of the remote control systems of this inventionand shows the state where 
cooperating work is performed between the remote place point A and the share work 
point B. 

[0008]As shown in drawing 1t he remote place point A that the operation unit 12 was 
installedand every one share work point B in which the movement body 14 was 
installed are set uprespectivelyand the 2nd and 1st operators 1 1 and 4 are in the 
remote place point A and the share work point Brespectively. The hockey game which 
the movement body 14 remote control is done [ the movement body ] by the 1st 
operator 4 who is in the share work point Band the 2nd operator 1 1 from the remote 
place point A is operating simultaneously is shown to the movable matter object 3 as 
a work object object on the shared table 2 installed in the share work point B. That 



isthis hockey game is a game which seizes on the movable matter object 3 via the 
sticks 19a and 19b by the two operatorsthe 1st and the 2nd4 and 11. 
[0009]The camera 1 for a shared space image pick-up as the 1st imaging means 
picturizes the space where billiards operation of the movable matter object 3 is 
carried outand this picturized picture is displayed on the shared space indicator 16 as 
the 1st displaying means installed in the remote place point A by actual size. 
[0010]The 1st camera 5 for a person image pick-up as the 2nd imaging means and 
the 2nd camera 15 for a person image pick-up picturize the 1st and 2nd operators 4 
and 1 1 who are in the share work point B and the remote place point 
Arespectivelyrespectively. The picture picturized with the 1st camera 5 for a person 
image pick-uplt is displayed on the 2nd partner person indicator 17 as the 2nd 
displaying means installed in the remote place point Aandon the other handthe picture 
picturized with the 2nd camera 15 for a person image pick-up is displayed on the 1st 
partner person indicator 6 as the 2nd displaying means installed in the share work 
point B. 

[001 1]The 2nd operator 1 1 who is in the remote place point A operates it to the 
image 18 of the movable matter object 3 using the operation unit 12 later mentioned 
while looking at the screen of the shared space indicator 16 and the 2nd partner 
person indicator 17. Hereas mentioned abovesaid operativity improves remarkably by 
displaying the space where billiards operation of the movable matter object 3 is 
carried out by actual size on the shared space indicator 16. 

[0012]The movement body control section 13 mentioned later imitates like movement 
of the operation unit 12and makes the movement body 14 exercise based on 
movement of the operation unit 12. When the movement body 14 collides with the 
shared table 2 or the movable matter object 3the movement body control section 13 
detects the sense of forceand carries out dynamic feedback to the operation unit 12. 
The master slave kinematic-control system which consists of the operation unit 
12the movement body control section 13and the movement body 14By being able to 
realize by using the master slave manipulator indicated by Japanese Patent 
Application No. No. (master slave motion controlling method) 116392 [ four to ] 
concerning application of these peopleand considering it as such a control systemThe 
operativity of operation in which the movable matter object 3 is seized on via the 
operation unit 12 can be raised. Herethis master slave motion controlling method is 
explainedreferring to drawing 2 . 

[0013]In drawing 2t his master slave kinematic-control system is applied to the 
movement body which unified the drive system which makes a fluid actuator a driving 
sourceand the measurement system of movement. The 2nd operator 1 1 (refer to 
drawing 1 ) sets to 12 the operation unit (movement body) which carries out a direct 
controland sets other movement bodies to 14. When the operation unit 12 is a master 
movement body like this exampleThe movement body 14 which is a slave movement 
body exercises by the operation unit 12 imitating (symmetrical movement or similarity 



movement)and when the movement body 14 is a master movement bodythe operation 
unit 12 which is a slave movement body can exercise by the movement body 14 
imitating (symmetrical movement or similarity movement). 

[0014]The measurement data of the operation unit 12 and each power detection 
systems 51 A and 51 B of the movement body 14It is changed into operating-physical- 
force F A and F B in each differential pressure primary detecting element 61 A and 
61 Band the pressure-control operation part 62 changes into a joint angle controlled 
variable operating-physical-force difference value F t which is those differencesand 
gives the bidirectional control section 63. The bidirectional control section 63 makes a 
master side the direction where the operating physical force acted using itmakes a 
judgment which makes another side a slave sideand sets the relation of the master / 
slave of the movement body 14 to the operation unit 12. 

[001 5]Nowif the 2nd operator 1 1 (refer to drawing 1 ) attaches to the body or moves 
with the predetermined operating part of the operation unit 12the operating physical 
force will be recognizedthe operation unit 12 will be used as a master movement 
bodyand the relation of the master / slave which uses the movement body 14 as a 
slave movement body will be set up. In the bidirectional control section 63a control- 
block routine is dynamically changed with transition of the relation of the master / 
slave. 

[0016]Hereoperating-physical-force F A detected in the differential pressure primary 
detecting element 61A of the operation unit 12 is changed into a joint angle controlled 
variable corresponding by the pressure-control operation part 62and the bidirectional 
control section 63 feeds it back to the drive system 52A of the operation unit 12 
which is a master movement body as joint angle controlled-variable theta At . 
Therebythe operation unit 12 performs operation which follows in footsteps of 
operation which the 2nd operator 1 1 performs passively. 

[0017]On the other handthe movement measurement system 53A measures amount 
of joint angle displacement theta A of each axisand transmits operation of the 
operation unit 12 accompanying the 2nd operator's 11 operation to the coordinate 
transformation part 64A. The coordinate transformation part 64A changes the amount 
of joint angle displacement theta A into amount of coordinates positional displacement 
X A of a space-coordinates systemtakes difference with amount of coordinates 
positional displacement X B outputted from the coordinate transformation part 64B by 
the side of the movement body 14and transmits it to the position control operation 
part 65. The position control operation part 65 is changed into the joint angle 
controlled variable of a joint coordinate system from coordinates position difference 
part value X t of a space-coordinates systemand the bidirectional control section 63 
sends it out to the drive system 52B of the movement body 14 which is a slave 
movement body as joint angle controlled-variable theta Bt . Therebythe movement body 
14 exercises by the operation unit 12 imitatingand a motion of the operation unit 12 is 
reproduced at high speed as it is in a remote place. 



[0018]In this example constituted as above-mentionedas shown in drawing 1t he 2nd 
operator 1 1 who is in the remote place point AThe operation unit 12 equipped with 
the stick 19c is made to exercise by a predetermined operating physical forcewhile 
observing the sight of the share work point B including the movable matter object 3 
by the shared space indicator 16observing the 1st operator 4 by the 2nd partner 
person indicator 17. Therebythe movement body 14 can imitate movement of the 
operation unit 12can imitate and exercisecan seize on the movable matter object 3 
via the stick 19band can raise workability. Since the 1st operator 4 who is in the 
share work point B can do the work of seizing on the movable matter object 3 via the 
stick 19aobserving the 2nd operator 1 1 by the 1st partner person indicator 16he can 
raise workability. 

[0019]In the above-mentioned examplealthough the remote place point showed that 
to which only one is setit is not restricted to this. That isthe 2nd displaying means for 
carrying out multidata input of the remote place pointand arranging an operatora 
shared space indicatorand the camera for a person image pick-up on each remote 
place pointrespectivelyand displaying the picture of other operators other than the 
remote place point on each remote place point may be installed. 
(The 2nd example) Drawing 3 is a figure showing the entire configuration of the 2nd 
example of the remote control systems of this invention. 

[0020]As shown in drawing 3 in this exampletwo the 1st and 2nd remote place point 
A^nd A 2 and one share work point are set up. While the 1st and 2nd setting 
devices 22a and 12a are installed in each remote place point A^ and 
A 2 respectivelyThe 1st and 2nd operators 21a and 11a areon the other handan 
operator is not in share work point B^ut the 1st and 2nd movement bodies 24a and 
14a are installed. As opposed to the movable matter object 3a on the shared table 2a 
installed in share work point B^he hockey game which the 1st movement body 24a 
remotely controlled by the 1st operator 21a from 1st remote place point A^ and the 
2nd movement body 14a remotely controlled by the 2nd operator 11a from 2nd 
remote place point A 2 are operating simultaneously is shown. 

[0021 ]The camera 1a for a shared space image pick-up as the 1st imaging meansThe 
movable matter object 3 picturizes the space by which billiards operation is carried 
outand this picturized picture is displayed on the 1st as the 1st displaying means and 
the 2nd shared space indicator 26a and 16a which were installed in two remote place 
point At and A 2 respectively by actual size. 

[0022]The 1st [ as the 2nd imaging means ] and 2nd cameras 25a and 15a for a 
person image pick-up picturize the 1st and 2nd operators 21a and 11a who are in the 
1st and 2nd remote place point A^nd A 2 respectivelyrespectively. The picture 
picturized with the 1st camera 25a for a person image pick-uplt is displayed on the 
2nd partner person indicator 17a as the 2nd displaying means installed in 2nd remote 
place point A 2 andon the other handthe picture picturized with the 2nd camera 15a for 
a person image pick-uplt is displayed on the 1st partner person indicator 27a as the 



2nd displaying means installed in 1st remote place point A v 

[0023]The 1st operator 21a who is in 1st remote place point A 1 operates it to the 
image 18a of the movable matter object 3a using the 1st operator 22a by whom the 
stick 19d was carried and who mentions laterlooking at the 1st shared space indicator 
26a and the 1st partner person indicator 27a. The 2nd operator 11a who is in 2nd 
remote place point A 2 operates it to the image 18b of the movable matter object 3a 
like this using the 2nd operation unit 12a that was equipped with the stick 19g and 
that is mentioned laterlooking at the 2nd shared space indicator 16a and the 2nd 
partner person indicator 17a. 

[0024]The control system which consists of the 1st movement body 24a in which it 
was equipped with the 1st operation unit 22athe 1st movement body control section 
23aand the stick 19eThe control system which consists of the 2nd movement body 
14a in which it was equipped with the 2nd operation unit 12athe 2nd movement body 
control section 13aand the stick 19f serves as a thing of the 1st exampleand an 
identical configuration. 

[0025]Also in this examplethe 1st operator 21a who is in 1st remote place point 
Awhile observing the sight of share work point including the movable matter 
object 3a by the 1st shared space indicator 26athe work of making the 1st operation 
unit 22a exercise by a predetermined operating physical force can be performed 
observing other operators 1 1a by the 1st partner person indicator 27a. The same 
work can be done as the 2nd operator 11a who is in 2nd remote place point A 2 also 
mentioned above. 

[0026]In this examplealthough that to which two remote place points are set was 
shownit is not restricted to this. That isthe 2nd displaying means for [ beyond three 
which mentions a remote place point lateror it ] carrying out multidata inputand 
arranging an operatora shared space indicatorand the camera for a person image 
pick-up on each remote place pointrespectivelyand displaying the picture of other 
operators other than the remote place point on each remote place point may be 
installed. 

r0027] Drawing 4 is a block diagram showing the outline composition at the time of 
setting up three remote place points in the 2nd example. The terminal which has a 
device installed in the 1st [ with the same numerals 3132and 33 / as the remote 
place point shown in the 1st and 2nd example ]2ndand 3rd remote place pointslt is a 
shared space node which has a device installed in the share work point which showed 
the numerals 34 with communications networkssuch as a private network or a public 
networkand showed the numerals 35 in the 1st and 2nd example. The movement body 
according to the airraid number which performs remote movement body control is 
installed in this shared space node 35. Via the communications network 34it is 
connected to the shared space node 35and each terminals 3132and 33 show the 
state where between 3 points is performing cooperating work 

r0028] Drawing 5 is a figure showing the example of an equipment configuration of the 



terminal 31. The camera 41 for a person image pick-up picturizes the operator of the 
terminal 31 and transmits to the communications network 34. The shared space 
indicator 42 is the shared space node 35. The sight of inner (refer to drawing 4 ) 
shared space is displayed. The two partner person indicators 43 and the partner 
person indicator 44 display the operator of the terminals 32 and 33 respectively. It is 
also possible to constitute the partner person indicator 43 and the partner person 
indicator 44 from one indicator depending on the arrangement in shared spaceand to 
display two persons on the same indicator. The operation unit 45 is operated by the 
operator of the terminal 31 and controls the corresponding movement body in the 
shared space node 35. 

[0029]In the above examplealthough the interaction between remote places assumed 
the hockey game generated frequently as cooperating workit is clear for this invention 
to be applied to production of the solid thing mentioned lateran 
assemblydisassembling operationetc. as contents of cooperating work. 
[0030] Drawing 6 is the same figure as drawing 1 at the time of applying the remote 
control systems of this invention to the production work of a solid thing. 
[0031]As shown in drawing 6 the operation unit 12 and the movement body 14 are 
equipped with the jigs 19i and 1 9grespectively. On the shared table 2 installed in the 
share work point Bthe structure 3 as a work object object beforehand formed with 
clay is laid. The movement body 14 remote control is done [ the movement body ] by 
the 2nd operator 11 has performed shape formation simultaneously via the jigs 19h 
and 19g from the 1st operator 4 and remote place point A that are in the share work 
point B to this structure 3. Other composition is the same as that of what was shown 
in drawing 1 . 
[0032] 

[Effect of the Inventionjlt comprises this invention as explained above. 
Thereforeall the members do not need to go to the share work point on which the 
work object object of cooperating work was putSince a motion of the operation unit 
installed in the remote place point is reproducible with the movement body of a share 
work point as it isand the sight and other operators of cooperating work space (share 
work point) can be observed while the operator of a remote place point operates itthe 
effect that cooperating work can be efficiently performed between remote places is 
done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the entire configuration of the 1st example of the 
remote control systems of this invention. 



[Drawing 2] In the 1st exampleit is a block diagram showing the composition of a 
master slave movement body system. 

[Drawing 3] It is a figure showing the entire configuration of the 2nd example of the 
remote control systems of this invention. 

[Drawing 4] It is a block diagram showing the outline composition of the modification of 
the 2nd example. 

[Drawing 5] It is a block diagram showing the detailed composition of the terminal 
shown in drawing 4 . 

[Drawing 6] It is a figure showing the example which applied the remote control 
systems of this invention to the production work of a solid thing. 
[Description of Notations] 

1 1a Camera for a shared space image pick-up 

2 and 2a shared table 

3 3a A movable matter objectstructure (work object object) 

4 21a The 1st operator 

5 25a 1st camera for a person image pick-up 

6 27a 1st partner person indicator 
1111a The 2nd operator 

12 and 45 Operation unit 

13 and 46 Movement body control section 

14 Movement body 

15 15a 2nd camera for a person image pick-up 

16 Shared space indicator 

17 17a 2nd partner person indicator 

1 8 Image 
19a-19g Stick 
19h-19i Jig 

12a The 2nd operation unit 

13a The 2nd movement body control section 

14a The 2nd movement body 

16a The 2nd shared space indicator 

22a The 1st operation unit 

23a The 1 st movement body control section 

24a The 1 st movement body 

26a The 1st shared space indicator 

31 The 1 st terminal 

32 The 2nd terminal 

33 The 3rd terminal 

34 Communications network 

35 Shared space node 

41 The camera for a person image pick-up 



42 Shared space indicator 

43 and 44 Partner person indicator 

51 A and 51 B Power detection system 

52A and 52B Drive system 

53A and 53B Movement measurement system 

61 A and 61 B Differential pressure primary detecting element 

62 Pressure-control operation part 

63 Bidirectional control section 

64A and 64B Coordinate transformation part 

65 Position control operation part 

AA,A Z remote place point 

BBi share work point 

F A F B operating physical force 

F t operating-physical-force difference value 

theta At theta Bt joint angle controlled variable 

theta A the amount of theta B joint angle displacement 

X A the amount of X B coordinates positional displacement 

X t coordinates position difference part value 
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Wft#J»«(c*«LT3R*lft*J»*6 3lc^A*. ?X7J 



1 2£iHM*1 44>7X*/;iU-:ft!>mMHttr 
[0 0 15] Sg2®J*^#1 1 (B1#i!R) #J# 

TiS^Tis *©J»fl57JffBK* nTSfFS 1 2*^3. 

*a»tu 4*xu-^HM*<fr«Tx 
^/xu-^oiuMX^Kjesn*. sr*iriimw«56 3? 

lis U-^PMKOWlcff^T, MSP 

^Py^/l/-^Vtf»tt(cWyifjl6ft*. 
[0 0 16] CCT% ftftftlftl 2<DMEfcajgG6 1 AT- 
«W*n/fcJ»fW3FA lis E73M»»»«6 2TStJST 
3Mttftlfc!NmteSa;*tU 3R*IrHM*MS6 3jB«?X* 

;iiirft?£«afHi 1 2 QKKig 5 2 A^teBmrnm. 
2ttS2fl!>*fNM i ofT^timcsamtcanrsa 

fMtfr3. 

[0 0 17] -TJs «2 4)iftfMM 1©»mc#ofc* 
fHHM 2<0lrf¥W:» *<D«!ltt*S5 3Atf&ttaHf! 
PmSMQh *tt3HLTOIl£att6 4 A'seaT*. 
ftWS«ffi6 4Att % *cT)ll5Si5£&ffi*eA *2BMJ*« 

*©ffi«tt«Stt»XA kx»u siMti m\<nmm 

S»«56 4 Bt(»6a**n*««ffiW6tt»XB <t©M 

SSI5 6 5 fis S?Mffifli^c7)ffifi!teaM»'fi X t tr 6WP 
ffiS^c7)||||gii||$iJffll*'\^«ILs 5gWlRl*JWSP6 3!6M. 
U-^HM*?as*aiM*1 4cT>|Ei6^5 2 B'vBlfSft 

fWHieBttLTisa-rs. cniccky, 3iib<*i4(i 
[0018] ±ia<ot^y«ifiE**in:*sifififfiiTH*s n 

HC^LfctdtCs SMKbjftA(cS%K2«)Mmi 1 
lis »lb«i*3«$&ftttf^KH!uftB0!>11Ht«A1ISIHI 
ttmffi 1 6 5 1 1 1 IC> ft 2 c7)ffi# A%*^95 

1 7T*1©«fl2£4««S?L£tfS, X^f-y^l 9 
c fl««»*tlfcJ»tH1 1 2*m«©»fWJ-«H«lStf 

«o iin^«fcf s amti 4»»fmi Kommm-o 

Tm^mmL. Xt-T^I 9b«^LT»IM*«:3* 

SlitiiS B icg^m 1 ©»f^ 4 lis * 1 «>fi#A**S 
SP1 6T-m2 0Slf^#1 l*«WL4fl«6» 
1 9a*^LT*»«#3*rt<t^3f«lfl«-P**/fc 
46s f^*tt^lR]±*-a:5sI«i:A^T-?-«o 

[0019] ±e*66«>ncfc^Ttis miayioL 

f^#s *wfflMai^fc«fctfA*wwia* 5**ti* 
nis u $r=s «aMHMK(c« *©aHifijaJC(*Ko«s<o 
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(a 2 ©ana) H3tt*a«©aM*fE5'x?£t©a 

[0 0 2 0] H3fCS*r«fe3JC» *a»«?W\ 2 0© 

aiS<ttm2©ai««iaAi , A 2 i 1 o©K*fHi 

tft^Bi tfttssftTc*. »SH«i£Ai , a 2 tea 
a i as £um 2 ©lass 22a, 12a t^ti^tnam. 
ZftT^Ztt^Z, ai£<fctfa2©»fiE#2 1 a, 
1 1 atf§y> »wf^as«siSBi icitmmi&m 

S*\ * 1 £ .fctflg 2 ©aftft: 2 4a, 14a tfSS* 
tiT^«. RafHR*Aj£Bi KBWMrtifcttay-^U 
2 a±©&I!j!|«*3 aldttLT, a 1 ©&ffiS*fc£Ai 

em 1 ©j*f*#2 1 a Kj:yaattto!r*i*a 1 ©£» 

f*2 4atS2©aR5*ftjl5A2 fr£>a2©J*f^#1 1 a 
[002 11 *1 ©«•¥»£ LTOM*SnaHRffiA 

»au croa«*nfcB«tt, 2o©»nM&j£iAi , 

A2l=*ftf tlKB*tlfc» 1 coa^Ki LT©£ 1 
j3«fctfa 2 ©^#^H*^gp 2 6a, 16a lcm%-?m 

[0 0 2 2] « 2 Ojm#«tLT©« 1*5*0=11 2 05 
A»lHMlZJ*5 2 5a, 1 5 at*. *1 £J;tf*20> 

apB*ftjSiAi , a 2 ic^-n^nasai js^in^©* 
M2ia, 11 a **nwi«H*r*. ai ©A%a 

iffl*^72 5a TWatfttfcHatt. * 2 ©iSKPftjS 
A 2 {cae*tl/-c*2©a^#Si:LT<DSl2<3!)iffl#A 
»*^g)51 7att*^**V -*s a2©A*£aaft 
^7 1 5a?S*&flftMM& Sl©aB5ittjiSAi K 

iaa7rnf=m 2 ©a^&<t LT©a 1 ©a#A*ais 

g|!2 7 a tCg/T^ft^o 
[00 2 3] mi ©iSPHifc^ A 1 icgsa 1 ©MfHf 2 
latt, Ml ©ttffffiHaijW 2 6a .fctflg 1 ©*1# 
A»«a?ffl 2 7a *Jlfcfll«S» ^7-f7919d 
**l^*ar*ll 1 ©JtA* 2 2a *ffllNTWIMW* 3 
a©«1 8 alC»LT*fW*. EfttmilHC* *2© 
SPHift,^A 2 (iS3a2©afMM 1 ads a2©«* 
aiM«jR» 1 6 a *$«ttfSl 2 ©*B#A*J«^SB 1 7 a * 

n&tf 6, xf^'^i 9 gfi«s»arhfciRar*«i2 

©tifH» 1 2 a ^:ffiL^T-^»b*!0'f* 3 a ©<§! 1 8 b L 

[o o 2 4] an ©«fH&2 2 a , an ©anttftjaa 

2 3afimf-fy* 1 9 e#Sft?nfcft1 OiEHl 
<t2 4a^5*5SJ« J f'> a2©jgfF§§1 2 a, 312 
CDMSftflE^ij^giJ i 3 a fcJctfXx-f * * 1 9 f #8»* 
»Mft» 2 ©ilSrt* 1 4 a £tt3»J«PStt, * 1 ©H«i 

[0 0 2 5] **8M!HCjJ^T'b» ft KOaHattjiSAi 
fc»*a 1 ©j»fNr 2 1 a tt* 3 a ****** 



f«ltt!uiSBi ©ttSfca 1 ©tt*ffiH&ips12 6 a T?« 

mt % t 1 1, an ©ffl#Aaaj*S8 27a ?fte©a 

fMM 1 a «fia Lfcfl«6, « 1 0)Wm 2 2a 

oaf*»-w«B***d:i^f«i»yp**. a 2 

©&H3±&£A 2 lca«a2©afHM 1 afc±aELf;:© 

[0026] *mimicj3\.*Ti*. aH«u5#2oKa 
*tiTi^*«b©*5\Lrc»y» ctiicns*i*i\ rat? 
aa*Bjis*«ar*3o»*^tt*nJM±©*aK 

»«aa*5**n*nEu sfc&aNroat;:* •?■© 
aw*jSie(^©ffi©j«f^«©iiH»*a^-r«fca6©a2 

[0 0 2 7] H4(i« l20DWt«e6l>T3Ofl«IH 

*ja*Ka Lfc«^©«a«fiK^-r^p vwz* 

Z>„ 15*3 1, 3 2, 3 3tt*K 

/carai&S£[3«&a 1 , a2«j:tfa 3 mmN*A\z 

HiiMR*K0im ft* 3 5 tea K a2©afiS#JT- 

y- K?a«. c ©**£«/- K3 sfcwawaiM* 
wa*ff3*fid«tc*i:/fca«rf*tfKiisn*. 

3 1, 3 2, 3 3(i. afl«l3 4*^LT» waaim^ 

- k 3 5 tests* 3*ajaBfc*oT«iRiff«€ffo 

[0 0 2 8] H5tt, Si* 3 1 aSHftj$ffl«j*-rH-? 
£So A*&lS«ffl 27*54 1 tts fiS*3 1 ©j*ff#^a 

•u aa«3 4tca«r*. «*sfiM«5HW4 2iis 
«»fflm/-K3 5 (S4#as) n©Aa«£n©aa« 

S/^-TSo 2 0©ffi#A»«w»4 3» fe«fetfffi*A* 

as*»4 4 w\ s^sffi* 3 2 » 3 3 ©afw«a^ 

S»4 3 SJ *U : ffi#A!|!!!l*^g|54 4 

mu, =A©A«*n-<oawfflica5%r*c:tt.ir« 
ft*?am/-K3 5rt©*n«-r*aiM*:**jar 

So 

[0 0 2 9] Bt±©«»«tefc^TU:» ttlU^SItL 

ar«tt»w©f«a{-¥>fflfi: • ^fla*eK*aiH*aB 

[0 0 3 0] El 6 lis *^©aPHJ«ff->X7 1 A«3iit 

»<ofWif«ijcaaL/i:a$tc^t*Hi traa^HT 

[003 1] ®6iZ7nT<j;?lCs Hkfmi 2&&XfmW) 
#1 4ICttaai 9 i , 1 9 gtf*ft?ftS*£tlTl* 

So tt^atftjs b tc^a* n/cft^^-^/u 2 ±tc 

3tfKlJnT^5. C©IfHfc3K*fLTs «*f^a 
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tMii i icjcuaiwsMasnsaiwti ism 9 

[0 0 3 2] 

«*sjaic*ji!6i«aipj < #s# a < > sraiti^icsss^r n 

[03] *5S0^£DjS|!SJ*^->X7 1 A^2<7)||Sfi^J^ 

[04] n2<omm<oxmi<DmMm*jRT7ny 

[05] H4lCwLfc***0»IB«fiB*S-r^Py^ia 

[0 6] *&mommft*sxTLk*tLim<ofmim 

[ft^wKsE] 

I, 1a gfrffiMMJlftjC? 

2, 2 a 

3, 3 a itwmtos ire* ifmammm 

4, 2 1 a Jg1<D}*fE# 

5, 25a Il(DAi»i«ffl*^7 

6, 27a KlOfl^AftSitf 

II. 11a SH2©8lfF# 
12,45 MtfHg 

1 3, 4 6 Slirftftffllfl! 

1 4 an* 

15, 15a n2<DAqn&mmt)* ; 7 



1 6 ft*ffiH»aHIB 

17, 17a S2fl!)ffi#A*a^ffl 

1 8 « 

1 9 a~ 1 9 g X^-f y£ 

1 9 h~1 9 i 5£S 
12a Sg2<7)»fl3S 
13a ft2<D9«rit£j«P9 

14a m2<Daa<* 
16a «i2a}A*sn«aHns 

2 2a * 1 <Z>jSf£« 

2 3a mi ®aibfMiJ»ffi 

2 4a « 1 CDSljft 

26a sb 1 (o A«sms^ais 

3 1 SI <D3ft5fc 
3 2 Sg2©!i£5fc 
3 3 Jg3tf>!lS;fc 
3 4 iHSJB 

3 5 K 

4 1 AMMtffift*? 
4 2 ftttffiHSaW 

4 3, 4 4 ffi^AttSSHSS 

5 1 A, 5 1 B 73*$iii& 
5 2 A, 5 2B IBibS 

5 3 A, 53B BttttaS 

6 1 A, 6 1 B MIE&ajSB 
6 2 E7JS'JW»SgP 

6 3 mftfaftm® 

6 4 A, 6 4 B ffiligaftgP 

6 5 fammmM® 

A, A1 , A2 anraja 

b, bi Kftma 
fa , fb s^fTj 

F t J*^7JM#{I 
0At. 0Bt KS5^$Uffl)* 

0A . 0B Huawaa 

x A , x B mmammiLm 
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31 
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[03] 



17a »2«flS^»«*.t!I 

15a ^oMfttfHftSl**^ 




13aJB2o«0**»ftl 

/ v_ 



IB2 0&MM&A2 

[05] 



24a 



27a*1f>»AWMW 




19e 

a M^-TJt 




23a MioCttMMM* 

-J v ^ ' 



31 ffilflM*. 

p S--— A 




44 v mxit . 
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52A 
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61B 
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